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DESCRIPTION 

X-RAY CT IMAGING METHOD AND, X-RAY CT APPARATUS 

I 

I ■ 

Technical Field 
The.' present invention relates to an X-ray CT (computed, 
tomography) imaging method and apparatus,, and more \ 
particularly, to an X-ray CT imaging method and apparatus 
that can acquire an image in the same time phase of • a cyclic 
motion of an imaging sutuject such as a heart and the like. 

Background Art* 

In general, in a CT examination of a heart, motion 
artifacts appear in a tomographic image by the effect of a 
heartbeat , which results in an unpref erable image in 
diagnosis. To reduce the motion artifacts, there has been 
proposed to reduce the effect of the heartbeat by increasing 
a scan speed as compared with one heartbeat cycle. However, 
a beat rate of a heart of a human body is different 
depending on persons and on a physical condition and a 
mental condition of a person at the time even if they are 
the conditions of the same person. 

Accordingly, heretofore, there is proposed a method of 
executing imaging by adding a heartbeat waveform to a scan 
data in asynchronism with a heartbeat cycle and rearranging 
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an image by combining projection data having the same 
heartbeat time phase (hereinafter, referred to as (cardiac 
time phase) in Japanese Unexcimined Patent Application 
Publication No. JP2001-137232A. In this publication,, a 
heartbeat cycle of a subject is measured, projection data is 
acquired by scanning the heart of a subject at an angular 
speed that is in asynchronism with the measured heartbeat 
cycle, and a tomographic image of the heart of the subject 
is generated from of projection image segments that are 
discrete in time. The generated image corresponds td a 
selected portion of the heartbeat cycle, for example, to a ' 
relatively static portion thereof. ... . 

That is, the publication discloses to reduce motion 
artifacts due to the effect of a heartbeat by acquiring a 
tomographic image of a heart by rearranging the image of 
projection data imaged in a cardiac time phase, in which the 
motion of the heart is minimized (hereinafter, referred to 
as static cardiac time phase), using heartbeat information. 
Here, the cardiac time phase is a concept of a heartbeat 
cycle that is divided into a plurality of sections. The 
cardiac time phase can be expressed by equally dividing an 
interval of an R wave, which appears periodically in a 
heartbeat waveform, into "n" time sections (n is an integer) 
and referring the equally divided time sections as cardiac 
time phases so that the respective cardiac time phases can 



be sequentially expressed from the R wave acting as a 
reference. Otherwise, the cardiac time phase can be also 
expressed by a percentage by setting an R wave cycle to 100% 
and expressing the cardiac time phase by a position on a 
time axis from the R waveform acting as the reference. That 
is, when the static cardiac time phase is expressed, it can, 
be expressed by a relative position (%) of it • from the R 
wave acting as the . reference with the R wave cycle expressed 
by 100% as shown in FIG. 2. 

However, a cardiac time phase. that is less affected by 
a heartbeat is different depending on a portion of a heart 
or on a portion, in the vicinity of . the heart . . Accordingly, 
there is a possibility that motion artifacts are generated 
unless an appropriate static cardiac time phase is 
determined according to an observing portion and unless an 
image is rearranged using projection data corresponding to 
the static cardiac time phase. • Further, as described above, 
the static cardiac time phase varies depending on a patient 
to be imaged and on a health condition of the patient. 
Accordingly , . a tomographic image of a heart with a small 
amount of motion artifacts may not be acquired in a static 
cardiac time phase determined by an apparatus . In this case 
it is contemplated to generate a plurality of tomographic 
images in a different cardiac time phase at the same 
measuring position and to select a tomographic image with a 



small amount of motion artifacts from the plurality of 
tomographic images. However, it takes a long time to • 
generate the plurality of tomographic images, and it is 
time-consuming for an operator to select an image wit^i a 
small amount of motion artifacts from the plurality of 
tomogr,aphic images . * 

Disclosure of Invention ' 
An object of the present invention is to provide an X- 
ray CT imaging method arid an X-ray CT apparatus that can 
acquire a tomographic image of a heart with a small eonount * 
of motion artifacts, due to a, heartbeat at a positp.on. to . , , . 
which attention is paid in a short time. 

An X-ray CT imaging method of the present . invention for. 
generating a tomographic image by reconstructing projection 
data acquired by scanning a predetermined slice of, a subject 
ife characterized in that a static cardiac time phase wi.th a 
small amount of motion artifacts is detected in a 
predetermined portion of the subject based on heartbeat 
information acquired in association with the projection data, 
and the tomographic image is generated by reconstructing 
projection data corresponding to the detected static cardiac 
time phase . 

Here, correlation data between the heartbeat 
information and the static cardiac time phase is previously 
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prepared to the subject, and the static cardiac time phase 

corresponding to the acquired heartbeat information can be 

.1 • ■ ' ' . . 

detected based on t)ie correlation data. 

Further, a plurality of sample tomographip images 
having a different cardiac time phase can be generated based 
oh the projection data' and the heartbeat information, a 
sample tomographic image with a small amount of motion 
artifacts can be selected from the plurality of sample 
tomographic images . and a cardiac time phase corresponding 
to the selected sample tomographic'. j,mage can be detected as 
a static cardiac time phase. In this case, it is preferable 
to set an image size of the sample, tortipgraphic image . smaller 
than that the tomographic image . Further , it is also 
possible to previously prepare correlation data between the 
heartbeat information and the static cardiac time phase to 
the subject and to generate the plurality of sample images 
in a predetermined cardiac time' phase range determined based 
on the correlation data. 

An X-ray CT apparatus of the present invention for 
generating a tomographic image by reconstructing projection, 
data acquired by scanning a predetermined slice of a subject 
is characterized by including a detecting means for 
detecting a static cardiac time phase with a small amount of 
motion artifacts in a predetermined portion of the subject 
based on heartbeat information acquired in association with 
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the projection data, and an image reconstructing means for 
generating the tomographic image by reconstructing 
projection data corresponding to the static cardiac time 
phase detected by the detecting means. i 

According to the present invention i since the static 
cardiac time phase is defected based on the heartbeat 
information, it is possible to more accurately set the 
static cardiac time phase of an observing portion and to 
reduce an amount of motion artifacts. 

Further, the detecting means may detect the static 
ca,rdiac time phase based on correlation data between the ' 
heartbeat information and the static cardiac time,, phase that 
are determined previously to each subject. In this case, to 
cope with that each portion a body has a different static 
cardiac time phase, the correlation data is prepared' to each 
of the different portions of the body, and an input means is 
ptovided to. set a predetermined portion to the detectiAg 
means. In this case, the names of the portions whose the 
correlation data aire prepared may be displayed on the 
display device so that an operator can selects the names. 
Further, since it is known that the static cairdiac time 
phase varies depending on . a heat rate, the correlation data 
can be arranged so as to include at least a correlation 
between the heartbeat rate and the static cardiac time phase 

Incidentally, projection data corresponding to a 
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detected static cardiac time phase may be acquired in a one 
heartbeat cycle. However, the projection data may be 
acquired over a plurality of heartbeat cycles, the 
projection data may be synthesized in the stat4-c cardiac 
time phase of each cycle, and the tomographic image may be 
reconstructed based on' the synthesized projection data. , 
That is, the X-ray CT apparatus may include a memory means 
for storing the projection data acquired over the plurality 
of heartbeat cycles and the projection data synthesizing 
means for reading the projection d^ta .corresponding to the 
static cardiac time phase detected by the detecting means 
and synthesizing the projection, data, and the image 
reconstructing means may reconstruct the projection data 
synthesized by the projection data synthesizing means. 

In contrast, the detecting means may include a sample 
tomographic image rearranging means for generating a 
plurality of sample tomographic • images having a different 
cardiac time phase based on the projection data and the 
heartbeat information and a selecting means for selecting a 
sample tomographic image with a small amount of motion 
artifacts from the plurality of sample tomographic image, 
and the image reconstructing means generates the tomographic 
image by reconstructing projection data corresponding to the 
cardiac time phase of the sample tomographic image selected 
by the selecting means. According to the above arrangement. 
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since a most appropriate cardiac time, phase can be* selected 
from the cardiac time phases corresponding to the respective 
sample tomographic images, the amount of motion artifacts 
can be reduced. • 

Incidentally, to select the cardiac time phase with the 
small amount of motion artifacts, it is sufficient for the 
sample tomographic image to have an image size that includes 
at least an observing portion, that is. a so-called region 
of interest. Accordingly, the size of the sample 
tomographic image may bel set smaller than that of th^ 
tomographic image. According to the above arrangement, an 
arithmetic operation time .necessary to reconstruc;t the . . , . 
sample tomographic image can be reduced and a sample 
tomographic image generating speed is increased, thereby a . 
tomographic image with the small amount of motion artifacts 
of the portion of interest can be acquired in a short time. 

In this case, the selecting means may be arranged puch 
that it calculates an integrated value of a CT value of each 
of the plurality of sample tomographic images having a 
different cardiac time phase in a selected region at the 
arbitrary imaging position and selects a sample tomographic 
image with a smallest fluctuation of the integrated value of 
the CT value, it selects a sample tomographic image in the 
cardiac time phase having a largest correlation, or 
determines a difference between integrated values of CT 



values of tomographic images having adjacent cardiac time 
phases and selects a sample tomographic image having a 
smallest difference ^ According to ,the above arrangements; 
the static cardiac time phase with the small amount of 
motion artifacts can be acquired at an arbitrary position. 

Furt'her, since the tomographic image is reconstructed , 
using the projection data acquired over a^ plurality oft 
heartbeat cycle algo in this case, the X-ray CT apparatus 
may include a memory means for storing the projection data 
acquired over a plurality of heartbeat, cycles and a 
projection data synthesizing means for reading the 
projection diata corresponding to .th,e cardiac time phase pf . 
the sample tomographic image selected' by the selecting means 
and synthesizing the projection data, and the image 
reconstructing means may reconstruct the projection data 
synthesized by the projection data synthesizing means. 

Further, the sample tomographic image may be generated 
at uniform or equal intervals over the heartbeat cycle. 
However, a range of the cardiaic time phase, which is 
previously predicted to include the static cardiac time 
phase, may be detected and the sample tomographic image may 
be generated only in the range or at dense time intervals in 
the range. Thus, the sample image generating means may 
generate a plurality of sample tomographic images in the 
pred.etermined cardiac time phase range determined based on 
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the correlation data between the* heartbeat information aiid 
the static cardiac time phase that are determined previously 
According to the a:bove arrangement, the .static cardiac time 
phase can be detected speedy and the tomographic imag^ with 
the small amount of motion artifacts can be acquired in a 
short -jtime. 

The correlation data may be prepared to different 
portions of the subject also in this case, arid the detecting 
means may be provided with an input means for setting a 
predetermined portion. t'urther, the correlation data may 
inplude at least a correlation, between the heartbeat. rate 
and the static cardiac time .phase. • : ' • 

Brief Description of the Drawings 

FIG. 1 is a block arrangement view showing an X-ray CT 
apparatus according to an embodiment of the present 
ihvention; . 

FIG. 2 is a characteristic view showing heartbeat 
information acquired from an electrocardiograph; 

FIG. 3 is a characteristic view of a static cardiac 
time phase showing a relation between a static cardiac time 
phase and a heartbeat rate; 

FIG. 4 is a flowchart showing processing for acquiring 
a tomographic image by the X-ray CT apparatus shown in FIG. 
1; 
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FIG. 5 is a front elevational view of a display device 

t 

in the X-ray CT apparatus shown in FIG. 1; 

FIG. 6. is a flpwchart showing other processing for 
acquiring a tomographic image by the X-ray CT apparatus 
shown in FIG. 1; 

FIG.' 7 is a front ' elevational view of the display , 
device when, the processing shown in FIG. 6 is executed; 

FIG. 8 is a process view explaining the processing 
shown in FIG. 6 in detail; and 

FIG. 9 is. a view showing n typjap of cardiac time phases 
in which a plurality of tomographic ' images are generated. 

Best Mode for Carrying Out the Invention 
An Embodiment of the present invention will be 
described below based on the figures. 

FIG. 1 is a block arrangement view showing a schematic 
arrangement of an X-ray CT apparatus according to an 
embodiment of the present invention. 

The X-ray CT apparatus includes a scanner gantry unit 2 
for irradiating and detecting * X-rays , an image processing 
apparatus 7 for generating projection data from measurement 
data detected by the scanner gantry device 2 and processing 
the projection data to a CT image signal, and a display 
device 5 for outputting a CT image. The scanner gantry unit 
2 includes a rotary disc 8, which is driven in rotation by a 
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rotary drive device 10 controlled by a measurement • control 
device 11, an X-ray tube 1 mounted on. the rotary disc 8; a 
collimator 9 attached to the X-ray tube , 1 for controlling a 
direction of X-ray flux, and an X-ray detector 4 mounted on 
the rotary disc 8. Further, an intensity of the X-rays 
generated from the X-ray tube 1 is controlled by the 
measurement control device 11 which is operated by a 
computer 12 having an input device 13- In contrast, the 
image processing apparatus 7 is connected to an 
electrocardiograph 6 for acquiring a heartbeat wavef drm of a 
su,bject. 

. . . The image processing apparatus 7 . includes vaaj-ious. . . . 
functions of a calculation means 7a, a projection data' 
forming means 7b, a tomogram creating means 7c., a sample 
tomogam creating means 7d, a selecting means 7e, a perfect 
tomogram rearrangement processing means 7f, and the like. 
The calculation means 7a is a detecting means for 
calculating a heartbeat rate of the subject from the 
intervals of an R wave at time at which an arbitrary 
position or slice is imaged based on the heartbeat 
information of the subject acquired in imaging, calculating 
a static cardiac time phase with a small amount of motion 
artifacts at an arbitrary body portion on the slice from the 
heartbeat rate, and detecting a static cardiac time phase. 
The projection data forming means 7b forms or synthesizes 



projection data that is acquired by combining projection 
data, which corresponds to the static cardiac time phase 
calculated by the calculation means 7a as well as is 
acquired over a plurality of heartbeat cycles ^Ln a 
projection angle range necessary to an image rearrangement 
arithmetic operation. 'The tomogram creating means 7c 
creates or generates a tomographic image at an arbitrary 
imaging position from the projection data acquired by the 
projection data forming means 7b by the image reconstitution 
The sample tomographic image creation pieans 7d creates a 
plurality of tomographic images., in other words, sample 
tomographic images at the above. imaging position in a 
different cardiac time phase on the rearranged image that 
has been subjected to the rearrangement processing at the 
above arbitrary imaging position. The selecting means .7e 
selects a tomographic image in a cardiac time phase with a 
smallest amount of motion artifacts from the plurality of 
tomographic images created by the sample tomogam creating 
means 7d. The perfect tomogram rearrangement processing 
means 7f creates a perfect tomographic image by subjecting 
the tomographic image selected by the selecting means 7e to 
perfect tomographic image rearrangement processing. 

When X-rays are irradiated to a subject lying on a 
patient table 3 from the X-ray tube 1 as illustrated, the X- 
ray^ are provided with directivity by the collimator 9 and 
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detected by the X-ray detector 4. At. the time, the X-rays 
are detected using the X-ray detector. 4 while changing a 
direction in which the X-rays are irradq.ated by rotating the 
rotary disc 8 around the subject. Measurement data dptected i 
as described above is transferred to the image processing 
apparatus 7. The image jJrocessing apparatus 7 forms 
pro jection ' data with a small amount of motion artifacts from 
the heartbeat information of the subject measured by the 
electrocardiograph 6 and imaging conditions acquired from' 
the measurement control device 11, reconstructs the ' 
projection data to a CT. image, and outputs the CT image to ' 
the :di^plSay device 5. , . . . . . 

It is known that the static cardiac time phase is ' 
different depending on a portion of a heart anfl a portion of 
the periphery of the heart. Further, it is also known that 
the static cardiac time phase is affected by a heartbeat 
rate of a subject, and there is a relation as shown in piG. 
3. FIG. 3 shows a characteristic view of a static cardiac 
time phase cited from a general lecture No. 293 "Initial 
Experience of Heart CT by Cardiac- Synchronized Rearrangement 
Method Using Multi-Sliced CT" in Academic Symposium of 57th 
General Assembly of Japanese Society of Radiological 
Technology. In FIG. 3 , a lateral axis shows a heartbeat 
rate of a subject, and a vertical axis shows a relative 
position between adjacent R waves by percentage. As shown 
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in FIG. 3, respective portions such as a ramus circumf lexus 
a, an anterior descending branch b, a right coronary artery 
c, and the .like hav;e such a tendency that an increase m a 
heartbeat rate increases a percentage of a static cardiac 
time phase. Further, it is found that the static cardiac 
time phase has a different increasing rate in respective , 
portions. Further, the static cardiac time phase of FIG. 3 
absolutely shows ^ tendency of an ordinary patient,' and it 
varies depending on an individual difference of a patient as 
an imaging subject and a health condition of the patient. 

When the heartbeat rate of the subject, which is 
measured by/ the. electrocardiograph , 6 in imaging, is found 
from the tendency shown in FIG. 3, a static cardiac time 
phase of a portion of a heart or a jportion in the vicinity 
of the heart, to which the operator pays attention, can be 
determined, and a tomographic image with a smallest amount 
of motion artifacts can be acquired at the portion to which 
the operator pays attention by reconstructing projection 
data imaged in the static cardiac time phase. 

FIG. 4 is a flowchart showing operation steps until a . 
tomographic image with a small amount of motion artifacts is 
acquired by the X-ray CT apparatus described above . 

First, at step SI, heartbeat information measured by 
the electrocardiograph 6 is read by the image processing 
apparatus 7. The calculation means 7a of the image 
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processing apparatus 7 calculates a heartbeat rate- of the 
subject in imaging from the thus read, heartbeat information 
at step S2. Next, the operator designa^ies a portion to 
which attention is paid through the input device 13 a,t step i 
S3. The image processing apparatus 7 previously determines 
a rela,tion between a heartbeat rate and a static cardiac 
time phase as shown in FIG. 3 of respective portions of a 
heart, i.e. a right coronary artery, a left ' coronary artery, 
a ramus circumf lexus , and the like and respective portions 
in the vicinity of the rieart . i.e. a lung artery, a lung 
vein, a lung field, and the like and stores the relation as ' 
data (hereinafter, referred .to as static cardiac J:ime ph^se,. . 
data) and reads the heartbeat rate of the patient calc^ilalted 
at step S2 and data of a static cardiac time phase of an , 
attention-paid-portion stored to the image processing 
apparatus 7 at step S4 . and the calculation means 7a 
calculates a static cardiac time phase of the attention- 
paid-portion from them at step S5 . At this time, the 
portion to which attention is paid is designated by 
displaying the name of data of the static cardiac time phase 
stored in the image processing apparatus 7 on a user 
interface 5a of the display device 5 and selecting 
designated portions 16a. to 16n using the input device 13. 
thereby the operator can smoothly select the portion to 
which attention is paid. 



Next, at step S6 , the projection data form±ng means 7b 
of the image processing apparatus 7 forms projection data 
within a' prpjection .angle range, which is necessary to 
reconstruct an image at an arbitrary sliced position, which 
was imaged in a static cardiac time phase, based on the 
heartbekt: information. ' In this case, a method of collecting 
projection data having the same cardiac time pHase from 
different scan data to enhancte time resolution. The thus 
formed projection data is subjected to image reconstitution 
by the tomogram cheating means 7c at 'step S7 and drawn on 
the display device 5 at step S8 . , These procedures permit a 
tomographic image with a smallest, amount of mo1:ion artifacts 
to be acquired even at the portion to which the operator 

pays attention. ' 

Since the static cardiac time phase varies depending on 
an observing patient and a health condition of the patient, 
motion artifacts may be generated even by the method shown 
in FIG. 4. A method of pfermitting a tomographic image with 
a small amount of motion artifacts to be acquired at an 
arbitrary sliced position even in the above case will be 
explained with reference to a flowchart shown in FIG. 6. 

First, at step SI, a tomographic image at an arbitrary 
sliced position is displayed on the display device 5. Next, 
at step S2, the operator designates a range of an attention- 
paid-portion 16 using the input device 13 as shown in FIG. 7 
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Although it is preferable that the range be as small as', 
possible to reduce a load on an arithmetic operation and to 
shorten a time necessary to generate sar(iple tomographic 
images, it is preferable to set the range such that a, 
portion, which is observed over at least one heartbeat cycle, 
is not, located outside o£ the range by a body movement due 
to heat beats. Next, at step S3, the sample tomogam 
creating means 7d of the image processing apparatus 7 
creates projection data in various cardiac time phases af 
the arbitrary sliced position as shown in FIG. 8 and ' 
supjects the respective, projection data to the image, 
reconstitution processing only in the, range of th^ . . . ., . 
tomographic image designated at the previous step, on the 
tomographic image. In FIG. 8. projection data, are generated 
in' n kinds of cardiac time phases, and the respective 
projection data are subjected to the image reconstitution 
ohly in the selected range, thereby sample tomographic . 
images are acquired in the n kinds of the cardiac time 
phases., FIG. 9 is a view showing a relation between a 
heartbeat waveform and n (n is an integer) types of cardiac 
time phases. As shown in FIG. 9. each of the n types of the 
cardiac time phases is a cardiac time phase appearing at 
every intervals when one heartbeat cycle is equally divided 
.into h sections . Since the image reconstitution processing 
is executed only in the selected range, an arithmetic 



operation time is reduced as compared with a case that an 
entire image region is subjected to the image reconstitution 
processing., When, ,for example, a region whose range is 
designated, i.e. a size of a sample image is, ,for example, 
64 X 64 pixels with respect to a tomographic image having, 
for example. 512 x 512 pixels, the arithmetic operation time 
is reduced to 1/64. .' '. 

Next, at step, S4 , the selecting means 7e selects a 
reconstructed image in a cardiac time phase with a smallest 
amount of motion artifacts from a pJ^urality of reconstructed 
tomographic images having a different cardiac time phase. 

It is contemplated to emplay .the. .f ollbwing methods as the . 

■ '' '. ' 
selecting means 7e. To select a irecbnstructed image in a 

cardiac time phase with a small amount of motion artifacts. 

an integrated value of a CT value of each of the respective 

reconstructed images is determined in a region of interest 

(ROD within the designated range. The resultant integrated 

values vary in every cardiac time phases , and a larger 

amount of shift of the attehtioh-paid-portion results in a 

larger amount of variation of ' the integrated values. In 

other words, a reconstructed image in a cardiac time phase 

with a small amount of variation of the integrated value is 

a reconstructed image having a cardiac time pha,ise with a 

smallest amount of motion artifacts in a portion within the 

range selected by the operator. A reconstructed image in a 
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cardiac time phase with a smallest amount of motion *. 

artifacts is selected is selected using the method described 

above . , . 

Otherwise, to select a reconstructed image in a pardiac » 

time phase with a small amount of motion artifacts, the 

select;ing means 7e determines a correlation between cardiac 

time phases forward and backward of each of the 

• ■ " • ■ 

reconstructed images, A resultant correlation acquired to 

each image is varied by a cardiac time phase, and a larger 

amount of shift of the attention-paid-portion more reduces 

t^e correlation. That is, a reconstructed image in a * 

cardiac time phase with a. largest correlation is ja . . ,. * 

reconstructed image having a cardiac time phase with a' 

smallest amount of motion artifacts in a portion within the. 

range selected by the operator. 

Otherwise, to select a reconstructed image in^ a cardiac 

time phase with a small amount of motion artifacts, thq 

selecting means 7e determines a difference between CT values 

of reconstructed images in forward and backward cardiac time 

phases in the respective reconstructed images. The 

difference between the respective images varies in every 

cardiac time phases, and a larger amount of shift of the 

attention-paid-portion results in a larger difference. That 

is, a reconstructed image in a cardiac time phase with a 

smallest difference is a reconstructed image having a. 
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cardiac time phase with a smallest amount of motion 
artifacts in a portion within the range selected by the 
operator. , . i 

The reconstructed image in the cardiac tiipe phase with 
the smallest amount of motion artifact is selected using the 
selecting means 7e described above. Since the selected , 
tomographic, image is subjected to the image reconstitution 
only in the range designated by the operator, the image 
reconstitution is executed using the perfect tomogretm image 
rearrangement processing means 7f 0f, the image processing 
apparatus 7 at step S5, and a resultant perfect tomographic 
image is drawn on the display, device 5. As described above, 
even if the static cardiac time phase varies , a tomographic 
image with a small amount of motion artifacts can be 
acquired at an arbitrary sliced position. 

It should be noted that although the embodiment 
described above refer only to a • two-dimensional tomographic 
image at an arbitrary sliced position, it is apparent that a 
three-dimensional image with a 6mall amount of motion 
artifacts can be acquired in an attention-paid-portion by 
repeatedly executing similar processing at a plurality of 
sliced positions and using a plurality of resultant 
tomographic images . 

As described above, according to the X-ray CT apparatus 
of the present invention, a static cardiac time phase with a 



small amount of motion artifacts can be acquired in any 

arbitrary portion of a body from a heartbeat rate, and 

- I 

moreover thjs static, cardiac time phase is acquired in 
consideration of respective body portions. Acpordingly , a 
tomographic image of a heart with a small amount of motion 
artifacts due to a heartbeat can be acquired in an 
attention-paid-portion in a short time. • • ' 



